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INTERESTING EXPLANATION
OF DIFFERENTIAL ACTION

The Seventieth of a Series of Articles Writtertby
an Expert for the Automobile Owner.

Br
Ono of the hardest things a new

automobile owner has to do In to under-
stand the operation of a dlfferer Hal, the
eet of gears mounted In tlio centre of
th rear axle. It Is generally known liy
new owners that a differential, or com-
pensating gearing, Is needed to enable
ore rear wheel to turn farter than an-
other when the ear Is turning around .1

crncr, so there will be no sliding around
liu" to the fact that one wheel must
travel further than the other. The true

of the operation of a dif-
ferential never becomes quite clear to
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the owner, even after he 'has driven
thousands of miles, unless he has actual-
ly seen the unit Isolated. Then by play-
ing around with It the operation be-

comes clear.
Just to Illustrate the way In which a

differential permits oao wheel to go
faster than another or one to move
backward while tho other revolves In
tile opposite, direction, take two pencils.
Stick the ends through two circular
pieces of cardboard. Holding these boil-ontul-

so that the face,
place two small places of a pencil be-

tween the cardboards. Tlaco the pieces
in line. Now holding the full size pen-Wi- n

between the fingers of
either hand they may be turned In oppo-
site directions and In doing so the dies
loll around on the small pieces of pencil.
The action may be reversed, or If the
. Sort on each pencil Is the same the
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which the friction between the gear
give both wheels the

whole assembly may be revolved In one
direction, and In this case the pieces of
pencils between the cardboards will not
Move at all with relation to the rest of
the parts. Also ono pencil and its
disc may be 'held still while the other
may be revolved. Now Instead of pen-
cils Uiere are axle and Instead
of cardboard discs there arc bevel gears.
These bevel gears mesh with two or four
others corresponding to the pieces of
pencil. These latter bevels are mounted
on what Is called a spider and tho latter
tits Into sultabja holders In the driving
bevel, or ring

That described "Is the conventional dif-
ferential and Is used y cm all

and practically nil commer-
cial eaki. However, It has Inherent

and because of these faults dif-
ferentials of different design have been
constructed. The most unwelcome char-
acteristic of the ordinary differential Is
that It allows the wheel with tho least
traction to get the greatest amount of
power.

Motorists who have been stuck In
mud know that this Is qulto a serious
fault, and even Is evident when one
wheel only Is In mud or on a slippery
rpot. In such a case wheel on the
ullppery spot gets the greater power,
hence that wheel spins around without
helping to move the car, while tho other,
wheel rental iw still, ou often hae
seen a motor truck or passenger car
with one wheel bplnnlng around at u
great rate, while the other wheel does
not move at all, nor does the car move
an Inch. This Is because the wheels
have unequal traction, and the ordinary
differential In this case causes the
power to be used up turning tho wheel
with least traction Instead of giv-
ing both wheels equal traction.

Every time one rear wheel leaves the
ground It spins around very fast, due
to differential action allowing tho wheel
with the lesser traction to get the
power. Now to the owner this means
Increased tire wear, because each tltno t

that rapidly spinning wheel again,
strikes the ground some the tire tread '

Is ground off, There also Is another
point to be cotmldcred, and that- - Is with '

reference to bklddlug when the brakes ,

are applied. Once a wheel begins to
It Is useless, and with an ordinary

differential It Is a general thing for one
wheel on a slippery pavement to hold
back or lock when the brake Is applied,
while other wheel revolves. This
marts a skid, and so long us that ono
wheel Is locked, or both If you wish,
the direction the vehlclo takes Is a mat-
ter of speculation.

To overcome these Inherent faults
other differentials have been designed,

i and use of no differential at all
has been tried and quite successfully.
Vehicles that run on tracks, uuch as
trains, street cars and the like, iit-- no
differentials, so, It Is argued, why can-
not an automobile? It can, hut not with
qultn the same results In turning, cpe.
dally when a fast turn l'i made, that
la had with the differential. Those who
remember the cycle cars of u few cars
ago, recall that most of them had no
differentia'.-!- , "ars without this unit
't-t- r built In Krance anil KngUnd, and,. ...... ,uu,u in.-- i ai,.iui!im icuueiicy was i

reduced, a higher pctd could b had J I

ami many of the other difficulties men-
tioned wero overcome. There aro many
trucks and buses In this country run-
ning without differentials and givo good
results becauso the speed of travel Is
low.' At first It might appear as though
the no differential car In taking a
turn will huvo to slide part way
around, and this will Increase tiro wear.
Hut when the turns are taken sanely
the tire wear, ns determined In numer-
ous tests, has been found to bo practi-
cally tho name, as that In the differential
equipped car and In some cases even
lusr; Hon ever, for ordinary touring
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cars driven by our American drivers. It
N quite out of the question to use a

axle, because tho driver
will not be satisfied. Ills utter disgust
will come when he has to push his car
around a turn by hand, the garagemen's
usual performance. Many racing cars
operating on banked Ficedways have
been dilvcn without differentials, and
though It was noticeable to' the driver,
the results .were good. Do I'alma and
Hlekenbachcr both drove cam without
differentials, the former rinding llttlo
fault, while the latter gao It up after
one race. Another disadvantage of the
or without differential Is that both rear
tires olwas will have to be of tho same
size, otherwise one tiro will bo ground
down, the small wheel sliding.

Ono of the most successful substitutes
for the bevel gear differential Is the
iplral gear type, which differs from the
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bevel only In the typo of gears used.
Spiral gears aro used Instead of bevels.
Tho number of gears may be me same
and their mounting the same. In this
design it Is Impossible to spin one wheel;
both wheels get tho same traction, and
It Is a fact that the faults of the bevel
differential are overcome. The reason
for tho action of the spiral gear differ-
ential is due to friction between the
gears. This form of differential Is In
u-- on some prominent motor trucks,
anil even is made for use In the Ford
car and li.is proved highly successful.

One of early forms of axle designed
to overcome differential trouble had a
solid rear axle with a thread cut on each
end. Conn clutches, with double taper,
wero attached to each end, and when
power wus applied to the axle In tho
usual way the clutches were forced to

Buy Your Car
You Can Get
Delivery Today

Wo aro fortunato in having
pour enr right here in New York
for you to drivo homo.

Plan a trip into the country
for any day this week and we'll
deliver our Saxon Six on that day.

Hero is an opportunity (or you
to huy a low-pric- ear that de-

livers hiRh-price- d car service.
100,000 Saxon owners aro enjoy-in- i;

this inexpensive motoring.
Get the thrill of driving a car

yourself as Mr. Hoover and other
prominent men interested in the
conservation of our resources are
doing.

SAM
Price $1045 F.O.B. Detroit
Matches 14 costly cars in fea-
tures of construction and equip-
ment.
SAXON MOTOR CO. OF N. Y.
174 Ilroadway. Phone Circle 41M

left or right by the threads on the shaft
and gripped a cup on the wheel In or-
der to get the power to tho wheel. On
taking a turn the outer wheel was auto-
matically disconnected and ran free.
Numerous "free wheel" types wero In-
troduced later, one of them having
clutches consisting of two cams, one on
each end, fastened to the mild axle.
When driving straight ahead these
cams forced rollers against a drum,
which was attached to the driving
wheel, .giving equal pull on both wheels.
In taking a corner the rollers In the
outer wheel were forced back, releasing
the connection between cam and drum,
and the outer wheel ran free. When
tho straight course .was again reached
tho rollers locked the cams to the drums
arid the pull was even.

SPLENDID SERVICE

TO THE GOVERNMENT

Jolin N. Willys Tells Stock-

holders of War Yrk
Under Way.

In his address to stockholders at the
annual meeting of the Willys-Overlan- d

Company President John N. Willys
said :

"Since our last annual meeting the
fctnited States has had to adjust Itself
from peace to war conditions. You will
remember, at that meeting we had been
In tho war a little over one month. Tho
automobile Industry was considerably
slowed down by these changed condi
tions, but recovered rapidly and we had
a satisfactory business all through tho
summer. The officer of your company
Immediately offered the entire facilities
of our organization and Its plants to
the Government. We believed It was
vital and necessary that the Govern-
ment should have such of these facili
ties as they required, and to that end we
have cooperated In every way possible
with its officials and have accepted four
large contracts and a number of smaller
ones for Government work.

"The firs! large contract wan through
our Toronto plant with the British Gov-

ernment for 1,000 Sunbeam aeroplane
motors. Thcro have been many engi-

neering changes, so that production is
lust now starting on this motor. A small
quantity of these motors have been
manufactured and accepted and actual
deliveries should now come along
rapidly.

"The second large contract was for
",000 turtles eight cylinder training mo-
tors, for use In training planes at the
icvcral cantonments already established
'n this country. To take care of this
ontract three buildings were

nt Hlmlra an assembling
ilant, testing plant and a tako down
Hid reassembling plant so that with
,hce buildings, together with tho build-ng- s

and equipment already at Klniira
.hen the war began, we believe we hino
there to-d- the finest airplane motor
manufacturing nnd testing plant In the
world. Wc had promised n small num-
ber of these motors In November nnd
December, but oninccount of tha un-

usually severe weather and delays In
constructing the new buildings we did
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Peerless Trucks in Service.
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Herewith are shown two Peerless mo- - , iograpli was taken there was a hurry up
tor trucks carrying ft guns at call for action mil the crews arc shown
tin battle front. At tho moment the pho-- 1 rushing to their positions. Walter Woods

not commence deliveries until January.
In March the original schedule In the
contract cnllcd for delivery of 700 mo-
tors we delivered that month 835 mo-
tors. In April, the original schedule
called for delivery of R0O motors we
delivered In that mniun l.OOtf motors.
On April 30 we were only two weeks
behind our contract schedule. Mny 15
we could have exceeded contract sched-
ule had the Government needed these
training motors. As they did not

them we Have not speeded up our
pioduitinn, but will deliver in June, ac-

cording to contract. 1,000 motors. We
have now delivered over 2,500 of these
fr.000 motors, and to my know ledge we
have not yet hail a single complaint re-

garding them. Wo have received large
orders lor parts for these training mo-
tors, on which we are now beginning
deliveries from our Klyria plant, and
as we now have the equipment and
tools complete we will If able to furnish
the (lovernment, without delay, nil they
requlie In the way of parts for training
motors.

"While there has been a great deal of
criticism about the delay In the

aero piogtamme, wc feel that
our stockholders nhoitld know that, so
far as your company Is concerned, there
has been practically no delay, and a
stated before wo could If the
liovcrninent wished, be ahead of our
original schedule.

"Vou will also be Interested In learn-
ing that slricu the meeting 'i year ago
your company had purchased a large In-

terest In the I'urtlvs Aeroplane and Mo-

tor Cot iteration, which with the help
given by your lompauy wo feel sure has
been of gicat assistance to the !oern-niftt- t.

The Curtis company has grown
very rapidly Naturall In" i new Indus- -
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try which has shown such great develop-
ment as has the manufacture of air-
planes there bavo been n. great many
problems to overcome. Theso have been
surmounted and the development of the
manufacturing org'i.nlzatlon of the Cur-
tis Company Is being taken care of.
Our J. K. Her-pcrl- s In
charge of the Curtis plant, and the it

of hU management, I n:n sure, will
show very satisfactorily In the next few
month.

"The Curllrs company a year ago was
producing at the mte of about K'OO.'in'i
a. month y they are running cry
nearly Jj.OOO.OOO a month. They have
building und equipment which with In-

creased efllclcncy In their organization I

bclleio will bu able to produce aircraft
approximating Mimcthlng over $10,000,-00- 0

a month befoie the year Is out.
"The third large order was taken by

the Toledo plant for approximately .1.000
gun carriages. We huie been bury for
several months' m iking tools and prepar-
ing for delivery of theso gun carriages,
which will begin with a small nunilier
In June and Increasingly larger quanti-
ties' thereafter monthly. Our equipment
Is particularly adapted to the building
of theso gun carriages and wo look for-

ward to satlsfvlng Sim Government's
need on this order und feel quite certain
that our deliveries will be so satisfactory
that we will be ilven additional orders.

"The fourth largo contract was for
machining large size shells. Tills con-

tract will amount to about $10,000,000.
Wo have created a special department
for thl shell business the samo as we
have tlono for the gun carriages and
have so placed It in our plant that we
will still ho able to continue tho manu-
facture of automobiles In reasonable
quantities."

CHANDLER SIX
Famous For Its Marvelous Motor
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Now Is the Best Time
to Get Your Sedan

THOSE who bought Chandler sedans last Fall, with the Winter in
find now that they have a most delightful Summer car. And

those who buy now, with tho Summer in mind, will find in few months
that they have a most comfortable Winter car.

t For the handsome Flaher-bul- lt convertible sedan body which is
mounted on the Chandler chassis Is quite as much a Summer car as it
is a Winter car. It is an open car when you want it open, and a closed
car when you want it closed. All the windows are instantly adjustable
and may be either entirely lowered away into the body panels or removed.
The car Is roomy, splendidly upholstered and seats seven in perfect
comfort. Tho auxiliary seats face forward.

There can never be a, better time of year than right now to get your
sedan.

SIX ATTRACTIVE CHANDLER MODELS
Swn-PmsMn- gr Touring Car, 91798 Four-Paisng- er tloadsfr, 91795

Four-Passmg- er Dispatch Car, $1878
Convertible Sedan, $2498 Convertible Coupe, S2398 JJmouHne, 98098

AUprttxi f, o. b. Ctmmlamd

BRADY-MURRA- Y MOTORS
1884 BROADWAY, at Street

CORPORATION
Telephone 917S Columbui

rAKIIEM, AUTO CO., Blun. w. C. 1). MOTOR CAR CO
, HUDSON BOCMSVARD GARAGE, Jerwy City.

CHANDLER MOTOR CAR COMPANY, CleyeUnd, Ohio
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I'n-- Illustrating Scrilir, Inc.
of tho Van Oortlandt Vehlclo Co., Peerless
reMCfontnthe In this city, received this
Interesting photograph last week.

NEW M0T0METER MODEL.

A new model for Kortl cars has been
announced by the makers of tho moto-mete- r.

It In fashioned especially to fit
the neetln of the Ford cars nnd Is to be
pliieeJ on tho market at $"."3 complete
with n hunilsome nlckelled radiator cut.

Tho motorneter hni come to he ronrltl-ere- tl

n necessity by every class of
nnd for thU reason the Moto-

rneter Company of lslnntl City.
N. Y lias a model lo (It every ear
ami purf-e- . The four nu'dels previously
aniiomii'i.d lire the Slaiulard at $1U, the
Overland at $10, the Junior lit f." ami
the Midget al f 2.50. All modelu are cold
Willi n full guarantee.

Tho motorneter li the danger fdjinal
of motor trouble. It l nttached to the
radiator ap and renlsters the tempera-lur'o- r

the air and steam nle the level
of the water In the radiator. Ah almost
every defejt In a motor, Mich an a leaky
ptttton rltiB, warpctl valve or empty nil
reservoir la Immediately reflected in the
temperature of the water, the inotnmeter
Instantly rt'Kltters "danger."

The driver rannot fall to oee the sIk-na- l,

an It Us directly In his lino of vision,
ami no lrlver will wilfully disregard
fIkhs of a defective motor.

The new model, designed especially to
fruaul I'orcl cars apalm,t midden chanse
of temperature, not only paves wear ami
tear n:i the engine and prolongs the life
of tho car, but It adds materially to the
attractiveness of tho car.

' KEEP UP PRODUCTION!

Italy Shim tla Wlae Automobile
Poller.

"The Importance of keeping-- the auto-

mobile Industry productive cannot be

overemphasised," sayif J. H. Hulctt of
the llrndy-Murra- y Motors Corporation.

"It is not alone a matter of meeting
the needs of our own country but of tak-

ing care of export. Many countries,
especially In South America, on whom we
depend for raw material want our

They jtlve us what we want
for what they want. Antl aa they want
automobiles we must keep Jhcm sup-
plied If we aro to bold a commanding
position In foreign trade after the war.
The war necessities of tho hour are
great, but they are ndt so great that wc
cannot with perfect safety nnd profit
look ahead to our market needs after
tho war.

"The situation In Itnly Is an Interest-
ing ono, and eurely our resources arc
greater than Italy's. The motor Indus-
try of Italy now standi! third In the Im-

portance of Its exports compared with
other manufactured goods. First place
Is held by cotton goo,ds, either completely
or partially manufactured, the valuo of
which Is 254,837,940 lire 4"or the year
1917. Silk goods occupy second place,
with a value of 179,637,382 lire. Then
come automobiles, with a valuo of 114..
K7S.K05 lire.

"Unfortunately trado statistics deal
t only with exports and do not show the
i total oulput of the various motor fac

tories at Turin nnd Milan. It can be
gathered, however, that the development
of thec factories has been on an

scule. tho Flat company
plone having In Its employ 30,000 work

men.
"There l no curtailment In tho out-

put of Italy's factories but Instead nn
amazlr.7 Increase In productiveness. Italy
not only Is taking care of present needs
but preparing for business nfter the
war. Why shouldn't America with Its
splendid lead on tho world In motor car
manufacturing also look ahead and be
prepared?"

GEAR RATIO IMPORTANT.

Interesting- - Explanation of a Tech-
nical foiistrartloii Point?

Among more or less technical motor
car terms, the rear axle pear ratio is
probably as puzzling and meaningless n
any other to the average car owner or
layman. It applies to the number of
teeth In tho rear axle gears which trans-
mit the engine's power to the driving
n'tinnlB In fifhar Wrtrrfo 'It trwar w ll,
relative speed of the etig.liic and the rear
wheels, as that relation pcttalns to
maximum anil minimum car speed, get-
away and pulllrc ability.

The Cadillac Motor (.'ar Company re-
cently ndvlsed lt dealers that one of
the specifications which should recclvo
special attention in oar orders is the
gear ratio, pointing out that the char-
acter of the country In which the car
will bo driven, or the work to be done,
should guide the selection of the gear
ratio.

A gear ratio of four anil a half to one,
for example, means that the engine
crankshaft makes four ami a half revo-
lutions while tho rear wheels make one
revolution. It Is r.ot difficult to under-
stand that a car fo equipped will have
a faster getaway and be more powerful
In sand and on hills. In high pear, than
a car with a three and a half to one
ratio.
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It. B. Colo ha.s been appoint I

president In charge of salts of th" tlud
son Motor Car Company of New Yir
Inc. Announcement lo this rtrt,
which took place on June I. Is ma l,
Harry S. Houpt, president of the com-

pany.
Mr. Cole waa branch manager In

Brooklyn with Harry K. Houpt. Inc., t
the time tho Hudson Motor Cat tym-
pany of New York took over A Kll.of
IJ.inny's Hudson agency.

Mr. Cole continued as manager of tho
Brooklyn branch until October L'2 K'lT
when in recognition of his ahllitj h nit
promoted to tho general salei. mini iir
ship of the Hudson Motor I'm o.n
pany of New York, Ine Ills ,tn ,n.r'.
metit to the mnr' - nt.
of the must rapid ndvaticenu n't in the
lucal automobile field.

WOMAN DRIVES CAMP JITNEY.

UiiIiik Well Hi'iniiolrnd
ant) Camp Mills.

Although more tli.in 70 lit'"!! i
been Issued tit the Jitneys opera'

Hempstead and Camp M I l.niu
Island, the drat woman drh'r to t j'
a licence last week. .She ! M s. Vim
('. Heed of this city. She h i.i a ''..nif-feur'- s

licence and since recelvi. her
Jitney license has been doing exe ' pp.
.illy well with her Maxwt.ll t tur cir
by carrying passengers to the. n y

"This." says Harry lie Hear in. .isr:
of the Maxwell Sales Cor.iorat
only one of ti greit many c,i. thit
have been bro'ight tit our attention v Vre
women are entering eery branch of in
motor car Industry."

A Real Car
is a fine, roomy, comfortable carHERE amply provides for every motor car

essential.

It looks well, it rides easily, it is simple to han-
dle, it is powerful and it is efficient.

To all thef o virtues add its advantage of econ-

omy and you understand why more than 100,000
Model 90 cars have already been sold.

It has electric Auto-Lit- e starting and lighting,
vacuum gasoline system, large tires, non-ski- d rear,
100-inc- h wheelbase and cantilever springs.

Appearance, Performance,
Comfort, Service Price
$850 F.

Rapid Rise.

I Brondway at 50th Street Ttltphonc Circle 1)00. J
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